Behavior regulation of adsorbed proteins via hydroxyapatite surface texture control.
The influence of nanometer-scale interfaces on proteins has received much attention in recent years. The dynamic behaviors of bone morphogenetic protein-7 (BMP-7) on a series of hydroxyapatite (HAP) surface textures were investigated to explore the influence of different surface textures using molecular dynamics (MD), steered molecular dynamics simulations (SMD), and quantum mechanics calculations. It is observed that the interaction energy curve from SMD simulations can exhibit the dynamic behavior of BMP-7 in detail. Both the type and the number difference of the adsorptive residues and the intensity discrepancy of interaction, which is induced by the specific texture of the HAP surface, could be uncovered from the energy curve qualitatively and semiquantitatively in this study. The largest conformational change occurs in the system 010+a. The quantum mechanics calculations suggest that there is a phenomenon of electron transfer from HAP to the groups of BMP-7 during the adsorption process. These findings suggest that surface-engineering techniques could be employed to directly control the texture of HAP surfaces in order to regulate the behavior of a protein adsorbed onto the nanometer-scale interface.